Production and secretion of recombinant thaumatin in tobacco hairy root cultures.
Production of recombinant proteins in plant cell or organ cultures and their secretion into the plant cell culture medium simplify the purification procedure and increase protein yield. In this study, the sweet-tasting protein thaumatin I was expressed and successfully secreted from tobacco hairy root cultures. The presence of an ER signal peptide appears to be crucial for the secretion of thaumatin: without an ER signal peptide, no thaumatin was detectable in the spent medium, whereas inclusion of the ER signal peptide calreticulin fused to the N terminus of thaumatin led to the secretion of thaumatin into the spent medium of hairy root cultures at concentrations of up to 0.21 mg/L. Extracellular thaumatin levels reached a maximum after 30 days (stationary phase) and the subsequent decline was linked to the rapid increase of proteases in the medium. Significant amounts of thaumatin were trapped in the apoplastic space of the root cells. The addition of polyvinylpyrrolidone and sodium chloride into the culture medium led to an increase of extracellular thaumatin amounts up to 1.4 and 2.63 mg/L, respectively. Thaumatin production compares well with yields from other transgenic plants, so that tobacco hairy roots can be considered an alternative production platform of thaumatin.